We live in an information-centered world, where the flow of information is often mind-boggling. We are bombarded constantly with new information unfiltered in its truthfulness and relevance. If we attend to this constant flow of information relevant to our profession, it often feels like we are struggling to keep up with newly published research while scrutinizing each and every word in an attempt to weed out the poor research. A rigorous state of the science is a sophisticated tool that can aid us in this important task.
Why is it important to understand what the state of the science is within one's field? It is difficult to know what direction to pursue if you do not know where you have been. In other words, the analysis of the current state of the science (SoS) provides us with the gaps in our knowledge, shines a light on our biases, clarifies the weakness in our knowledge base and points us toward areas requiring further study. SoS also helps us avoid the redundancy of studying areas that are already well researched. JHL receives and rejects a number of manuscripts each year that focus on areas already well studied. In some ways a well-done SoS paper defines our profession, making it clear to others what we do and what we know at a specific point of time. The state of our science defines the progress we have made over time.
Although there are other ways of developing knowledge, research is the method for developing the body of knowledge commonly referred to as the state of the science. Research methods in lactation run the gamut of possible methodologies (e.g., qualitative, quantitative, mixed methods, community based participatory, historical), so the term "science" is used within this context in its broadest sense. Different disciplines have different ways of building knowledge and this knowledge tends to be built within disciplinary silos, without much cross-disciplinary synergy. However, the lactation field crosses so many disciplines that our most important clinical and theoretical knowledge is often situated at the intersections of several disciplines. Determining the state of the science is not straightforward for the field of lactation, unlike some narrower and more strictly defined areas (e.g., cardiovascular anomalies in newborns, diabetes in pregnancy, or postpartum care).
Analysis of our professional literature is the only way to determine the state of the science. Non-professional literature (journalism) has different goals and levels of rigor, as does the digital media (e.g., blogs, information pages, and postings). Textbooks, once the predominate source of professional information, are now years behind the current knowledge base as soon as they are published. Professional information gleaned from conferences does not undergo the same rigorous review and vetting processes that professional literature published in reputable journals does. The word reputable is key in the previous statement, as today there is an onslaught of non-reputable journals purporting to be professional journals. These journals have been termed predatory journals because of their profitdriven practices; they are the "fake news" of professional publishing. Predatory publishing has been defined as forprofit, open access journal publication of research, and other professionally-focused articles, without the benefit of peer review by experts in the field or the usual editorial oversight (see Committee on Publication Ethics website at https://publicationethics.org/resources/discussion-documents/cope-forum-5-november-2018-predatory-publishing). Oermann and colleagues (2018) analyzed the quality of articles published in predatory journals (N = 358), and reported "research published in predatory journals may appear legitimate by conforming to an expected structure. However, a lack of quality is apparent, representing inadequate peer review and editorial processes" (p. 4). These predatory publishers use clever marketing techniques to make their journals seem legitimate, even titling their journals so similarly to high quality ones that it is easy to be confused (e.g., Journal of Nursing and Healthcare [high quality journal] and the Nursing and Healthcare Journal [predatory] ). "The publication of poor quality research erodes the scholarly literature" (Oermann et al. 2018, p.4) . However, not all open access journals are predatory; many are reputable. More information about these can be obtained from the Directory of Open Access Journals, which is a community-curated online directory that indexes and provides access to high quality, open access, peer-reviewed journals. Therefore, SoS papers should not include research published in these journals.
When I decided to have a state of the science focused issue, I mistakenly thought this would be a relatively easy ask for the scholars in the field. During the past year's experiences putting this issue together, I have come to understand, on a deeper level, the difficulties authors find inherent in this endeavor, which is the topic of this editorial.
First we must define exactly what constitutes a SoS paper; what are the benchmarks or criteria used? There is no one authoritative source that defines what needs to be included in a SoS paper or that provides guidelines. This was a constant issue among the journal submissions for this special issue, as authors from different disciplines had different conceptions about how to determine the SoS. Some thought that doing a search of the literature found in PubMed was adequate, which it is not. Lactation is a multidisciplinary field; therefore, our literature base is very broad. On almost any topic within this field, one must evaluate the literature cataloged in at least 4-5 databases. Using only health science databases is not adequate; databases in the social science and humanities are essential in most cases.
Other authors thought a SoS was a brief summary of the existing literature or their professional interpretation of the literature, which it is not. A synthesis of existing literature is useful in textbooks, but has limited usefulness otherwise. A synthesis of existing literature is not a SoS paper; a critical analysis is required. A critical evaluation of the research methodological quality and rigor within each reviewed article and across all the reviewed articles is an essential component. Methodological quality and rigor in research is what makes research valuable, as it minimizes bias and systematic errors, which leads to faulty conclusions. Unfortunately, an abundance of poorly conceived and conducted research exists and has too many platforms for distribution to a wide audience. It is a worrisome situation. How are those without advanced research degrees able to discern the high quality research from the poor quality research in published journals? One way is to have those of us with advanced knowledge of research methods analyze and report the quality and rigor of published research. This way it can be distilled and distributed in a manner that is easily accessible to all. A well-done SoS paper can accomplish this goal.
Therefore, critical analysis and evaluating a broad segment of the available literature are necessary components of the SoS. However, alone these components are not sufficient; a well-established and accepted benchmark for determining quality and rigor is required. A high level of knowledge about research methodology and the process of research, the focus of most research doctorates, is required. This high level of scholarship and rigor is why a well-done SoS paper is so valuable to clinicians, educators, and policy makers, who do not have the time to read and scrutinize a body of literature. As described in Table 1 , the highest levels of evidence are four types of critical analysis of existing research. In this issue we have published articles from the two top levels of critical analyses (e.g., systematic review/meta-analysis and critical appraisal).
In medicine and other health sciences the accepted benchmark for evaluating clinical relevance (the degree that causal references can be made) and quality (minimal researcher bias) in research is the evidence-based practice pyramid hierarchy (Glover, Izzo, Odato, & Lei, 2006) . Twenty years ago a group of researchers at Oxford University (UK) created a ranking system they called levels of evidence, which became the basis for the global evidencebased medicine (EBM) movement (Howick et al., 2011) . Their work has been refined and developed over the years by the Centre for Evidence Based Medicine (at Oxford University) and others. This benchmark is widely used in the health sciences to determine "the likely best evidence" (Howick et al., 2011, p. 1) available to help clinicians provide the best care possible. More recently questions about the reliability and validity of the EBM benchmark have been raised (Every-Palmer & Howick, 2014) and many variations of the content of the hierarchy exist with no consensus. However, conceptually, a hierarchical configuration based on research designs remains commonly used in the health sciences, often termed evidence-based practice (EBP) guidelines. The underlying concept for all these hierarchical systems is ranking of studies according to their design elements with the study designs that inherently reduce research bias ranked as higher levels of evidence (Table 1 ). The highest levels of evidence are those where a critical analysis of existing studies have been conducted.
The systematic review and meta-analysis of International Board Certified Lactation Consultants' (IBCLCs) support interventions by Chetwynd, Wasser, and Poole (2019) , in this issue, is a good example of the highest level of evidence. Also in this issue, we have four articles at the second highest level of evidence: critical appraisal. Three of these articles focus on critically analyzing research related to specific clinical issues; the efficacy of IBCLCs (Haase, Brennan, & Wagner, 2019) , human milk exchange (Palmquist et al., 2019) , and maternal-infant sleep, breastfeeding, and Sudden Infant Death Syndrome (Marinelli, Ball, McKenna, & Blair, 2019) . The fourth critical appraisal article is Bai, Lee, and Overgaard's (2019) analysis of conceptual congruence to evaluate the fidelity of theory-driven research. Their approach critically examines elements of the reviewed studies for how well each has integrated their theoretical framework throughout the design of their study. They have chosen research grounded in the theories most commonly used in lactation (e.g., self-efficacy theories, theory of planned behavior, and social cognitive theory). This is very important both to building our theory-based knowledge, which is the ground upon which we develop and expand our field.
There are other ways to benchmark the rigor and quality of research that could be used to critically evaluate the SoS about relevant topics in lactation. The type of questions we seek answers to should determine the benchmarking that is most appropriate. There are many non-clinical treatment questions, which could not be analyzed critically using the EBP approach, but might be answerable using an analysis grounded in critical theory perspectives (e.g., feminist critical analysis and community-based participatory approaches). However, this year we did not receive any manuscripts using benchmarking other than the evidence-based hierarchical approach.
The editorial staff was disappointed that we received so few well-done critical analyses from our call for SoS papers. We found that the most common problem with submissions was that no benchmark was used at all. We may not have been clear about our expectations for these SoS papers and/ or perhaps there have not been enough examples of stellar SoS papers in our literature. Through the process of assembling this issue we have come to realize how difficult, yet essential, these types of papers are for clinicians, educators, and researchers, who can use a rigorously conducted SoS to inform their practice, set policy, and design future research. We are committed to bringing our readers, who are these clinicians, educators, and researchers, the best evidence possible to inform their work. Therefore, we will be recruiting SoS papers again-for next August's issue. Please consider starting to work on one in your particular area with your colleagues, and a research-prepared PhD, now!
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